Arz i a c ial I:it: e 1 1 i g:3;.r-.ce Pro 1 cc t if •■:; :ioi: mc u,n liU ■ 'E ]. 1 3 

:iA:i:ii;i::''M mii: .....i 

A .I!]JERHIl§i„|g.2:; ,,i!,Jii!ife^^^^^^ ]:;l^!Sl:£Mlil^^^^^ 3"v nte^t 

oj'- H: i: liiriaky 



M«Ml£:C22Cj_Jl^_C^ ll:!;J[iS^^^^^^^ fjSm?^' ■■iS-'i:ra;t£:X 

:lll!l^M';£Efl. ^-s a proposed j, nn^ssi :for disploiyirif; |;rD,l>|.ic:.s' tioxk -qu-il U::, ■■■,■■ 

ffliithctasticiJ. espresflicne gi, ^^se s;:TO:l:T:ol;ic Clist"-irti:i , •■.tuze} rei;:/ ■'ss(mtatuy:i£^ 

of tlie axprasnions,. Tm gO'st if t.;} p-'roctuee ''pottrmite" of c:.j press.;' 0":3s 

J;;l"is t are 3«f f Ic lent 1}' close t o t: oat ■eat: icriiiil tyi> jgri .iiai ,:: cciri v c: .it I, oij;:; ■,;,; !i ,s t 

nKsti'iema t ici ans wl 1 1 be a'bie to -mirk ■«:[, t a f::liem i; 1 tli(,ru t im^m * ■ f f oi: t - ':.:■.••• 15 : •> 

!:i,at they clo iiol: Iiave to lea/na. iisiGii, in the way of n new lt:,-igii::sge , ,, t^o im 

ai: the repiissentatlon of Mtfiea n leal f orsrulae is ccincarned It: rm^ilna 

to be eeen, wliether tli:I.o Is a lijis ■::■«! goal; :it any £:i:,rQ„ out: tftz,.t far am- 

pt=,ter aaslstaiicQ \rith m&th&Katicr , we w:lll weal:; i:!eio' ■ :ep:!;:e£eE:i:£i:::Cor:,i:; ,. :,m 

ari.y case, the syst:em should l:*e i:u; e:£iil in several «iys, e.p , t:ai: a;ii:;:;ii::t:iii,e,t:-,,c 

1 5pe se 1 1 £Bg o f aat hema t i c 11 i :i; e e K: ! £ s re? a c hs d l:ty c orr i a t a r p i;<ac «•, js s i ri g , ;md 

:!c.r better irndsrstiradlag o:f the i:.yi:rt..Q,x of t'hls k:L: ul of p:Lcl:iri:- la/ajpiaga- 

Work oa tlili sjsttm w:Li.1 prtjljablj" be cloaca by £!e'\rc:F'al j Eicpie, :LB*:::lud-^ 

lag soBKi t:he£?i,3 wrk... This reiDn v -t sM.a down ttie ctir:;:eat state of .rr? .!:liij:i.k/' 

ir!;g about it „ to liel|. to coo:.:d:lr::a,te wori:: on ira-:-ioii£: p.a:r£s: of :::'he e'v'rrf:.a':i„ 
It will be xm^Hyrtimt to iro-rk tli<e thiMg out -aor^ clemlj hecami^- t'he .:^^d 

■iccQiilt: yill !)€' fi retl:.:":;r lfi;ri>e £3r£to:m f;:l:iat w:ill i e i;:.i:.;i::i,aiia£::ealsii:i i:ii:ii.;.:::t„; 

iiestly part it, i.OLiec:i., 
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•2 



i-feraO'taiTdtj::::! I:!::'y;; ii-llB 



I'sxpn t t o i: h e s y s t ;5ra v;:i, 1 1 b e ;,*l. S? f •■::':;.;;:■ re e s i on. .;:; rr.; :;.« 'i e up %. :; f o {< £; r& t o t :z 

aac! va r i al:> i G: c ;; who I s . th e r £ j> i:e s ea i; a t "ia'^i i s I: o 'i:! ;::; c on s i i3 ■::: :: t: c ;,; ,1 1 h '::ho :: q 

uscid by M ■. Hart: I a ia h i s Tiii'i tlieras t ic a I ': rsiis Jl^airBirj, t ton p r og rain!! ... 1 ' .he oiii:.; /■! i :: 

:',.& to l>e set. 3 ^" .f: p:L.c.£i,ii::'es tJii a. ::;■;:■ f')pe.' k(:ryb.c,a:.rd. l.;';.,5!rl: ■■pen con: ;:>I.e.. A r^^Vir i 

pal:!] ,, using l:i.|;:^li,t:-*'::5cii ;md. typ.e:.wi':i./'::er j wil I conV'ol irmri^ljiiiliilion oi ■: a :;: 
d:I.,fiplayed pi^ctnr&s . 

My cutvenhx: "uiciJiA'^ oi t'ht:! sv':'ites Ims sernQ.i'U. ■;::'.:::. ■.,:■■':: i; 



OBJIKtS 
LISP -ma til ei:p r": i' a i c na 



e.xpres8:!.oii,o w:l Kfs. exp I i f;i.t. 
g roup i ag a t rue t u re 



exprassloii st :j:«.ct«re w:lt.!i 
d iTae:aa ioa and ire I a t i ve 
c otJiri .i :aat e a t -zm: tu re 



puiic tiiat ed.-: i t ::: :li:ig 

p :1 c 1 11. ne rs y :^ :e 3 '■ i n t s z ± as. 



pictures Ce:..':j:' .:*siiiii ori-^ 
pc}';irt:es,:ltaj' 



i:a2Z: act.i,.(:^s...:). 



PSf 4, f::t> 70?C: tic tier::: 

,; ..; (, .-,. ,.. ■■} J,. ,^ ■^^ ,| , . ,;,, y :,. J.; jn. r; ;; .. Q j ; 



r'm(,iims 



h euT .;l ::i t :Lc ; ,> :i. c: t ii.::;;-e =• ■■ s yi:y::: ^i:?c c cicp :i'. 



c 00 :ra ..ica, t e ''■ c! ;;LE::er!.s :l.o^:a cc: j:' » :;... 1 e r 



1 i 5 1: ■■■ .3 1: :ri':c i:t;i:::;:"e. '- f: o s t: :r :ifig :;:: if aiR i" 1 .£. i:.. o i" 

a:i:ici 
?0::::K3 ■■ "■?;[?? -1 t,rivns:iBi.3.3:.i :ioi 



f'' C'^P ■ ■ ■ ,'. p ■::l c ;: 1,1 r = .; c 0'E|;i i 1 a i a :.:id l ;L ;; ,- :.i. i,., =■ y .a r:: 

.[;. u1::r= ■.'■;;: 'sy ::.:'■€: .3 ejI. * jt!, cle :,::e n. ;:::c:r' 



]'*,!)?■■ 1 math STE, S..I:: :i ca"L I: c.:;-;:-, ' ^ cid i„ t: c, r ;> :::i,;::l 

|:jage cc.*oi^d:;iLi'!..:i!y:}:;(r 



4;!i.:0';:l /'G'90 .f :l. ]„.:L:n,g i3:yst:t;::.t:. 



:'I(::, ^ijy 



':: '■>i ' i. 



Il* t h. i t; i> y"G £ ci:i ;, ■::■ 1 1 i- 'P i ■ ' '■ ■ 1 .i i ;, („„ a "': , ::!:,. • ■= ,; ,, :■; d ^ •', . ■; 

Station... f,t r(:r:HK,ing ;.c he .-i€;';::.i/Ci::;i! tx ' .•,'':-i[.;':.,i::„ <'i :':;:1 :,;'■, ■,:,, 

li ai: tii I e tfj <:; p t j: '■:: • c; d ■!„ 1 1 ::! g n m f i, ] „ I n ^ . . . , ■ . i > , •., , ■ :• ■;:■.' ■ ; 

prliflisrily ■■^■rizh Cliin x'ti vil' lace, i.ovicic v:rr::>:2 V'')r- 
t ae 7 09 a. i & c; e v 1. c e t o ;") £■■ :;i ■ ^ q v: ■ 1 1 :. ■?' f ■[: .■,;, '■„, :,: ,„' c; :„: ;;;: i ; ; ;■ 

p 1 c 1 11 re '- s t :- lE g, ; i ... '* f , h :^ ^^ex ■ e t „ ' t: ■;; , ^ ; ' : i; ■ .-j :■ :, t - c , ; } , ; : :■ 

i C good p 1 ::t« ■,.;:- ::: -iiu ■;;„ ct':;;Tieii tz f vc i f '"'a > C '>■ '■:■/ I: ^I'zc a : :; ,:•■ 
I) 2 1: t e r t o < i o <2: • n.t x y i :: h b ig -s i t, 'i; i :,:/, ,i.. t, ,;;,; , ■ ., li.;,, ■! ■■; , ;s d , ■:• ;,.,,; ••■ ;,:,, i 



S;^e |x h , o !,,_ eke ]!,£ rt. t!^,___ -, ;■ : _ I h e ;: '-y :it • i. 

■We im,ng:i;r:';; that the ut^^ar i. 3 c,:i\':g;3 ■!,:,,:■:] in ''e::.:::. a.nr, ■: ■:■]:..::'' ,; 

axp 1 o re t i o ■• ; . Fo r e:it : ip I s . '!::■ e: r-;:: ,1, 5 1: t h - i : : : ■;',;■;'. i-i ; ,,, ;,: • ,■ ;i : ;;„ : ;, ,? 1 ,;, ; : ■ ■" ; ' .;■■•. •; ■■■ 

d i f f e rent 1. a 1 ^b < m a f i. d A ': I •: :>, ::;• r -z . <: v:t : <, ■ ': k::. s c i c ■-. ,' , ,1 " ;, ■■ .;,;, ; :; : ■ ;, ;; ■ : , , - • ■ 

0'^ two eqtl,!.it,i^3Ht3, an=.i ht -Uy^l lu .'.Vl e tt. ,:„=;i t:he. it 3l: :/■•.;.. : sr ./,„■.;, l' /, ,; r:,!.; :;• 

B i Otio O' r pii Z' t ■ I a 1 i"e s u: 1 1 s .3, 1 1 :'si .,:i d ;; ;- 13. • : t,;:;.:.;! ,;, ::':; • '' .xtd f i i ■ ::; i„: ,;r„T;?|:;: •*/ . •;: : • ■••■: ; ■ , ■ ;■: 

par form aovm ■mXion,, h.p. , :-;:j/':ji:ri: itut liin '\ti r din::': ..:< ■:<'::.. : !:-■'.■- .,::-.„ ■■■:,, I 

'1 «:.: f o r s om. t v'l r i a'b 1 e ,, a -k-o .1x1 a I i» 1 1 v;;! f, :' ■■; { ,'• I,> > ;• x: ■ i! c s. ■ •. :' n 1 1 1 a ;■.- : ' :; ■■• '" .■■■,: ; : , 

o erhzp 8 E 11 ::p 'I ,? d j Ep 1 .;■. ;•' /Ltj g *: '■»;;;:! ■:; 'i: ■ ' i ;::,;_ , ';;! ; y: ) l:h I ::;; :•:; : ■ : ', •■ :■ \ , \ ; •; , ;;; ; : ; ;■: 

c . 'Ka 2' e oiab h ;s :;: ■• r. 11 o f \, •;■ ,„ j • ,;-. :: - p, ;; , ■:::• ,:■ :x ? ;. : ,- : ;• :■ ; {;!. ,: : r] £ ,; ; g ; , •. | ;••• , ■ r 1 ; ,, ; . ^ •_ , ■ ^ ^ .. ,. 

e ric .> {.i e *! nn i . I,. ■. .' i: tii 3 Li i,„ t , ,: i ; n t o u li>P . ■'';-;i;:;; .;:, c \ .■■ ■• * , ,;„.i o u 1: s :::; ( • ■ ■ ■;■ r; „; , ;■; ■ j ^, ;„ ^, • , • ■ :,, ,, . . ■ ,,„ , 

m:iv expre s ;>: i (ra t az.-Q : 1 :'£:,::: styi [■ .,3 th jd: ■ "i ; .; ". „ : ;■• . ;! ■ o 1 1 1 > . i ■( r, ■ ;i. j, . .; ',: ;;, ■ „ ,;, , - ■ . ■■ 

thir^ ecsiplles find c:!,;;j|.:'I.;r}/'3 r'l":': d •!.';.! yey ^ic:-, :>:■„,:;::,;,;, ■„ '",;:„ 

Jhyi by i5 ± :::: 1. tig re d i, e:;:;. i: g i ;;'1:* ; , s f s t :•'■■•:.■ : , b f I i,e f ;•, :. ■■ ., ■■• ■; :, ;■•;■, ,- ": , ■ ■ ■ ; ■ -■■ 

y ■■ :; 1: t:. s a 11 i v.t e rrt a I ym :'. ':\Qm z. 1 1 y y. I ;: : ■■, , ■; :i: -,;■ ■:: , ',. 1, : ; 1: ■■ i r-ii i : :•■ ■■ ', ,- , - ,: ;■'■ t ;, , ■■• ,; • j 
:: ■: 'ip .:■::; 3 eii t & ' i ■ ■;;■ ' ■,!! . '?i:i l,„ ■;: h .:::; s 1 1.:., .::, • ::': :r :i 1 1 1 : • [^, 1 . v: ;:>•,: I <: . :;; i ' •■ • ,• ,i •■•■■ :„ * ,.; • . , • 
.-•■rp =:.i::1::3 : yy <:'< i:; yK^'yy" :■;•■■■„■;,„; y ,•,:■;•..;; : ,i :*. f;,:; y,:,,] yiyy': ;; ■,„ .;- ;.; ; 



:L! 
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s oiii,e t. h i E. i;:., al: c ii :: aia. .■: t i ma i;: l c: ■■ ■ ::. : ■■ .: :/ ; ., ^ •::;,;, ■; - : ■ .:, ■ 1 ■ . ■■;, ' ■ ■ = ; 

th:i, s QiCE-, T'ci aiy ki:€r.:ilc'dc'j. , .(l.'r [::■''::'. :■ [:,: ;: 

st:i2dis(', C!xce ]:}■■:., by I: I.:;!' I'-'i-r-!,- ■ ;:.( 'F.: ,- i; , : :■ ,; 

tore > lii-iME!- 

i::C ^^■tl"'-- ,„;::-' '' 't 

*lh::is EiJglit t>i\l;:;::I;i::,.:!vte ?a,.,. i ' ::;,:.;:j:.si/l S: ■:*:■' :■,„.:= ;, : ■:',:,; 

of t'ke fom 

f'I'i .»„S A ^iiJ^O'^'iEl ,'' ••:■ : v:-: -I :; v}:i „? ,:,; ;i: ,h , 

wi„ f h ti i 2 f ■;..'!iiC' ;: :-. O;: i:, ::- ,,:; ':;■ an '''i s c 1. 1 ' : ,: •: <; ' ]: \: : " ' -; .;• ; :;■■■ y '. \ 

t a i c s 1 1 ■ i •::: 1 1 r :v 3. a, d t ;r ■ > ,: [ . i. : i ; ;„ ; ■■■ ■ :i : :; , ■,; ' ,• ;■■ • ,;;: \ - ; ■■;, ; r ■ 

c ■'! t e d 1 a'Q.<- I"' '"i c ome a •.::::.:. , : e r: ■;-:i:t p 1. .ji ;; ;• .;,; ■ , p. •;;;, .,;■,;; ;,•■•■• q i;- ,;;, 

mo re c C' £a,p 1 1 1 i v i ;i *:I - ■ :;.:::" j.^ . i h I c n ,. 2 , n .., , ■ • .a '; ■ ; ■,: ; • „ "!; : ,; - ' : } . ; 

..'".ir exGa|;)le, r:li„at 

1 ... S ome f i a.xcr:*, 1: .'^■■: (.::■ 3 0. s .c -q : ■• :,: : ■ ;, , ■■: ■; : ^ ;;■ ,„ 



(■(.";";:• :i:i,\.y:'xr\3'' 



e.g •. , cx|:''C;;:i':?,:i,;if: : Zi..i\ :\ , ail { :■ ■'' };> ,„,:•,; ij/a 

i;K:i<t:...r: t.zm 



.All t liG ciicr'tiL c;>:i".;? ;: , ■::i v-f:"' izjj ..■! ;„- • ■■',;, ivy I rvaa , '; „ , ■,:; ' ■ { a f 

ill t they ar-a p-^ciiyf a I ,;:i; ; ■■::{::■■■: 1, 

'wi,iile: otf:: •:?!:: ,!i , a j:; aa aia.yi . 



a:, r ;'!;'■':;• ;••:■,;, ' a ■ • ■ > „ :,■, ■•" r. : . 



call: ^: 



li •<: y ■';■ 5' 
A :: ■* e g ;> f 11 r ; , hi; o. r j :.; • ':: '..;• <: ';:„ e j- !' ■;:> : -', i . > s, : i,; ;:; a ■■ , ' i 



e ., i 



•U ';1 



iin 






[Li a;. t. 






iAiu> li i 'JiKJl } .i;,i'"l" 



■!;■'": 8,!:,;" 



c t ris'';i,' 0''. \i TB'i c 



!'."i i t ''iC: (? r C€; 



.cur; 



'i:dliu 



iGlVwG C 









;'lt'''V€" 



;)di 



'IS:'*') '. 



"3' t C ','. 1.1 



C: /■), 



'.ri't". ., Ci-' 
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Mamorcn:i'jE:. lifi}-li ->! 1;;] 



All rQatlv.2Eiatical expressicnn ere ragairded as exlianuing abc/'/c ;;va,d b^J.oi; 
a well-definac ceaterllne. This is auo'-iiliy t:as le^/el of a ■l:z': zhMi-hai 
when tills is the miiin connective., 



hg is the heijilit of K ab;>r:2 the CGzitOT'l ln.c 

dp is the depth of E baiou tha ceatarliiie. 

vj^ is the ^d.dtii of E. 




l.r« 



Associated with each ^aritble oyi;;ibol Ji eie its oot:, h^ ,, cl^, . tivr ;,,., 
operator symbcls also have their owb din^cnsioiss s bist eoae <;li.k2 .: 
t ion-bar and psrentheses) have dlmeas:',^^ fnuctioas iRstefcc:, ciC kIJ.': b? 
seaa. 

Gonaidsr a siJim-e2q5recslon 
E « (PUIS Q f) 
wfciere e, and J sre subaupresaions... Th«j picture for ;;hls sr.oul i -iiyv- iikii :';ori 



■^jliereia i:fce cc interlines of the subexpreseictts nxe j.iiied*'!!! w;.,;:b, i;h;.;r: of 
the "-f" snd ofher-wiije the spacing is cIo£e. (It is vndervZoiMi ths:. i^;Il 
■•expression ree;l*engles are already se£--u.:T. with fippropirlete clciar^'ac:':. 
around tha ed?.,es. It may ba necessary t.C' do this la gome to::..:: £;j.,b'''Ie 
'■Miy ill ;-,he final system.) The resultils?; plctiira fo* s mil evidan;,!''/ 
3atiiD.fy ulie following equationo^; 
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Herc.orsr.curi )i^:>''. ,"113 



Bi.ffiensioD. • 'Iquatioiis 



s e 









('oord? r.u: 2 i'^Giiat: :'.c; 



y„ " F 



a 






K 



Observe that computation cjf the ■■\im^:iiiioi:.ii o:-' .;; requires ^.-id'- tls -;'jiiCi::j-' 
sj.oiin o:: the i.ubexpresclonSj M-.i./.e thu ;:C'ioiit£.':ion c-f the coo,i:di'airj;;fj of 
the subexpresi^icns of £ reqtiirs i':he coc-ix" Inater! qx ^a jmcl fric .:jls„3ii"i.ons 
of the subcxp:,-esaiciis« Tliia means that tlm cllr^-snaiono i:ui;vl l-:^^ t^jii-^utcd 
first, from t\\& ends of tbs trea; ob a i'iriJt pass. Ocl7 the^ cca „,Iig 
coordinates be conjputed (abgoliitaly o:r relatiYsl^r) by br^inching .3£^;k 
through the tree on a second ptisii* 

Tlic dimension paso, thus ^ Iciads f:.3 an intaraiBiUate Ifat- r'n ,.:,c ,u':e 
wl:dch looks l;lke this?; s « (PLUII e f> becoac^s 

yt:ere CI*..,) he(' (E.^) are the siclLar atx^'Ctures coEm-lMtd ^'ci- e ^ri ■ 
Tl^e new lijst-c^triictura lias li'wlce tlie dspth of tiia <:?:id , wif.h t'lr? in' €;r- 
polated Idveli'. c&rryisg the iitr.siisionB e:i the su.be::q;jrc.>3si,ons 4e'^ ^K' ":;..3g 
from theia. CvimberEcme ,* but any tiling noic coir|jai!t loolig cUxiger'-^us,. 
The dimeiision pass works from ^m\ cr.cls cf the sfci^.ctr.re :■ 



d rl/jE I' s I ■■■' p ro g I [ a. ; d ima ; b I ; 

dima^ s« li3tCa^wE.s|;h[aj;dialh 
f, y=bl i a J «-"«-.^ ret urii [ dima | J | 

i:at uru [ coaa | b ,; d:lmf [ a ; b | ]| ] 
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«;L.ai 



£;ymbol deaoted by a; 

vbl[a| is a preclicf:t,'.:! thef tellM ¥hetl:,er a 1?; im c- '^:t<.':. yc c ■ 'li/iv' 
£ variable; iiid 

diinfla;bj is the ftnctiec, tliat dees all -le ucrk--i.:-,^i ',.3,, ; t e.r,v 
putod the diEenston^triple;:, ef the unn ^'kotc^ciov , glvci,,,. :ui:. --;!€■ '^l; -•^■^ a 
s-id the structure obtained :3y lis£»irif^ t:ie requite :cf scri yi ■•'"■' |-|... ...;-, 

eacli of the aiib-€iKpTesnicnt gCH?cxned bj tbc; Dccirrence ci; th- a>o;-iTr- -.. 
At certsia pointis of ilie ;:ji;oceKS', b-^catise of cpscisl oi--;:i:a='; l-rvp 
thosa for subscripting, expoaeatlatiOii, and ranrje notat:lc:i::? . ,1 -L:.:.::^! 
scaXiBg multiplier lu applicid :c siib€::pr.,:issi ^iiu , Tlils. toj : ■- ■: r 
carried along in the first^diuerBlox:. p-3;;j„ ":-j|'u,n,i sizi ±3 ■.•.our:'] -r,- ] ,■■••.•..,.• 
subficriptSs exponent e; » etc.;* the triple '''w.h»d} Kill iurv2 to ':o BK:,k; - 
4-typle {Wjhj,d,8), and _£ wiil Lijltiply a:a. db:;c;nsicR3 of i,oi\„„i «r;<;l3 
Ci:t izriist: be k^;ipt: because It io -aeded in gola^:; back dowa in i:H;: cordlneiie 
pass . ) 

The funciioa diii..f |'ja;b| emboiicis -ha diffi,ao,3io-i si-iail'„>u3 ;:bsw, for 
each operator a., It can be quit;* cornp'':.c.£':aJ in ::he -.loa ai" cnrrpi'-nrs 
li.ke FL'OS and I'lMES whlcli b.:.ve ^?b:ttr;,n:y -;;3i>(;rv'j c=f ;i.:c[uiB;.4t .' „ 

Question ,: should thcj -e-j p Icttire (ij.eineiits ba i-:i;:rc.b:,-e.':, be r«,; o::' 
later in the f;:oordlna,te-pasf . Oae reasc^n to e.o ii, la j;Ii- d±:,m-:iio:r" :,{:<)& 
U to k<ssp th(.i coordiMte-p:? ss ainple enc^ugh to. do in the l^'-;, , t;b-:,3 
would ha'^e sone value in herdli.Bg preacKtatlcx. cf £i-ibexv:K:::si::",':i:T' i, ■.■•■'■i;?-:f 
oGtherlag the 7090. In this cme, the last piogriaa line hzxn f:c be .'f/rroa-n. 
mcdivied, since the n,ew el'^mactn b^v.2 to he inv^-^'—n '-.i '■v^n '^i-i-r - ri-..- 
i:ut:r{xlucing aii addls:ioiiaI CO'HGAT ievalbb, Otbar cO:r^blici::':::*,or ,1 , U .,n njc -■■::-' 
mid r.ntegrtd XimitK^ nan/'t '-e I'.andled sirarr^v ;n-,r CfV'^- 1"« r:,. . .,., 
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need to add 2 =• dimensional. d'[;iplaceme;ii: hifo-mmtioi. :o the ri;Mt' sa ;;j 
structure in crder that all Lhe xjovk of using dtioi' be not ::ep.2,c't3d on 
the seeoac pars. 

The problem of operatoiri: li\:e WWS end 'I'lMES in no t : i pi '.,:: z tey. that 
it will probally be necessary to rad'^c:.?. them (In tha j/xc- '.ilEFnision paru) 
to binary operators. Thir t^il! greatly si?:;pilfy the cooix ina^:'?, .la; 3 •:. 
and make sin^ler the defirLi£ioii of tliti. requi:fed ft net lour for 2s::h opc^ra- 
toro It does make for sonje ^difficulty in asEiga:ae,at of £.i-ije::,pr2;3E:;onE 
to light-pen reoponses. Kovf-iverj thia ;ls an ambiguity fili-^acly hitc: ^ aad 
it has to be resolved somehm>r« '[licsrii zeems to ba a opecl^-'J,, p:robiei., co:a« 
ccrning how the operatoi- is to re-groti^j sasis at ^hc console. Hlo':e thut 
the program that reduces I'OIS anc? TIM;3 to bxnar/ iicied not ItLivoim « any 
urmecessary P/iHEH display-elements » 

Igjgsregslon-Structures vi.th Coordj.natg£i 

The result of the second Ccoordltuate) psss will repl^u:e the Cv,h,d> 
tr:i:3l2'3 with ix,y,3±ze} triples, with sceciEi iafcn^tior sszti^zL^Ud w.t± 
peculiar operators « At this point one can compile special irJIax aatioa, 
for eitaraple, for novel delimitor£S oiki could sa-iily ask to c.;.;3pia"': one 
of the cetuai'. rectangles in:?cead of aluple pareatheces; or or:,,;:' c:3u::.d spec- 
^•^y II^Mr::ihS^ilt l!£J^ic»ital_.b|-aces ^ or e--H>n lines from one symbol :o another 

Here is ^here our imagi.aatlc^na cnu be deployed in attemjr)!:.;! ;:o i-mprov-a 
CKv-er wh£t has been tyijographically priit^tical. One can» for c::,m:Ai,. traas- 
lats frcra a LISP conditicna]/"ran,£;e statenient to the coiwentioiiil mi l:he- 
EUitical conditional bj:ace=»nc)£eticn, Ihere are Interestirg rc!;:earcl, prob- 
lems la form.ili2ing the syntax ar.d semantics of the ".: . ..,- nov:ati<: n for 
e.g., fcrral power 3e::ies .. to sfcat axtcDt can one tipply diffe>reticc 
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ii:,sthod£ to differential problcmi by trjms forming tlie picture J7:it^x?; 
can one translate by this c.;utCiiLf tically from opat:jtGi tc iMi'':y..rir:z' ncfia- 
tioal Is thera any K£theiiyJ:ical valvii l-a studjluj^, this cvEit !i-:t? Hr: ia 
ualikaly that oue will acti.cc aiythir.g i^aw ia classical prot :L:iifr:j, but 

one might possibly discover interesting new fc-naal computr.ti :u ;is; /scdit, 

i!MII*i£ja§li^d::St.r^ 

At this Doint» the structure prcbably ought to be CD.ive :::-2 l^ Lisiri^ 
a modified cc.EX*"^^^^® functim, into a linear li^t ytth left ^i:ii ri. -,ht 
parenthesis elenients that presaive tb.e previous li£;t-3tructi;:::'a iaicrma- 
tion. This icsaster Hat is then dimmed i:ato soma li.nsar PtOTr.i;a ai my .. 
and trarismittad by channel to tbe PDF-I, if that ie -where thr- c.:int;rcl 
programs are centered. A coicpiler ir the FDP-1 car„ assemcle <::.xm ihis 
syrabol-coordiMte stiiicture"3triEg & display progrcin that cei. be; called 
to the Gcopco l"he PDP°-1 picture assembler iacludee light- per. t.-ap.s for 
each picture-alement; when a trap occur3, th'2 PBP-1 shoul:! tl:.ea ccipute 
^"^^ l«IiEl§M?^ii£ o£ that subescpressioa mich contains the 3e::.ni:i picture- 
e.lenent on its' top level, Crtiis info rm.i^^: ion can be reconstru.C'rid jv n 
scan through the. linear cao:'dinate sti':«ng with parenthese!»j ;iri::l re [erred 
back, in the 709C, to a stored copy ci the expression that gt::i:ie:.:ai;3d it,| 

This light-per, ''Tesponcibility'' should help in achievinc ti.e ^Siagic 
paper" effect* Touching a i^aranthesii will designate the ful}, exp-ession 
li d-limltSs and one can aicve that sutexpression as a uni>:« I'oixl; ■ ng a 
functioR-name will seize it and its ai'gumentSo In the large: c-ntixt. 
touching an equation-number will get that equation— if equitic:.i-m: ;:bars 
are treisted as higher- than-top- level connectives; belonging ic ,: t-xt- 
manipulation me ta^ language,. 



In C'^XV,e;;f) one ■^i^iiv use the symbol "/'' ^ i: botl. c, aikl r ,':;.: jii: ^;i:.e 

syKibol3> But the decision really d3peii;k; on cstiiatlc acpc*C'i:s„ l:b,2; -Ivi- 

sioti bar '»—■—-»« ellmimites pareiiithesci-s of both ;2 aiic f in tiKrvy ^e^es. 

Usually, this vin'Ml 8li3|>llf,;;c£,ticm will le wc rt'h tho incre^u?;'- Ir ¥.Tl:.i-' 

Ciil si2;e», Oae might com|nif-e the I';£|i!Wii.tj.£;r of both vernizm:., e:^.^ l. ?e thi.s 

to make iilie def-islon., In cmy ciise^ »i.™..,..,.,„_ji .^^^ uanally at -..^r Ui,?h..ly 

above the centfrline, the two sulxixprajnicsis ^rs 2e!v:e;:etl on :',.■■, , .-.o-' Lt.j 

leij.Ktb: if) the r-axii-aua of w arad 't/ ;.> 
*^ c:: .: 

It is tenji-tlng to make; the hijight of parc^ciih^sa?! (.;qu:<],. t{> h -!■" d 
and centered. The width should nr>t scmIc dire:ctly. bi.t pi:'olvab\l;' ia-i-^i^rje.': 
rather slowly o'from a standard un..t width) with baS.jjhl . II: ij-: ezzy ■:;;o 
specify roofs or vinculaj or boxe», etc.. instead ,» 

jg]i]:iscrijr!::| 

The entire aabscrlpted exprejjsio:! a^ = si:vb{e,fj EppeGj;?; :: b2 c^atsrod 



-'fe e. ' e & 

f e e e s 

fsaci the entire size of f is acaleJ dowi urdfo^mly by a fac'.or ;:5; at rat 
2/35 lience 

s e i: 

d « d -f 2 /3-d. 
s e i- 

i^ - maxCh^,2/3.^h^ - d^) , but ^^oe if ^^r- seconr e-vgi-^ient 
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lict:ior:.i::idi. i ,^4€'M»:.iJ 



oiTnila;:Iy fo:- supers crlpi.s . 

to be imnagec, by ^ tcjrnaiy operator »m: cub (r .■:=., -^.^ r-.: „.. ..,..,. , ., 

« «.,.,j.^«,,.. i„,, 4, ■ -■■■•■ Jos' ■■-•'■' "-• ■■-.■-..t;. ,. ..; 



'■)■;! 



5^:^ instead ol juat xr\ Tl'e ^jfi'p 1^- -,of>or-,-,. ,. ^ ,. 

i-iid otter optraLiors "^ith ii-:>oGr ^^.i ■](;,•.,.,. yni f>-.o '-. 

siili saem ccasloteii';: with the basic ■:(ictBm■^^>p- .■-.-,........,.,,1.,. ..,, 

^l:^.y3 the dang^ir e>f pfeysical cc-Illsi.oas of d'fce-r-^' c,.|.,-.v. •-... .. 

l;: voul.l bc! £ great nuisance: to hiwe f:o caof;< 'h;>r fv........ .r... . ... 

thi- syrj::ax -xletif caii alrmst al.TvCVii pitn^s-,.;- t-''-^ n>.> ror.-T-.- 
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fhi oi: \(^ ""i y)«ix 



{' £L±± "^'' 



"^j ^ ■*? 



can certainly be mMc easily by a pctch ;ui tie c^in^an^ion. ,.aa., ..tk,:. tbe 
diiiierisiDiis of the integrand beccnes avellabl;>„ if tao i:i-.i.,;,^. i; u^^. 
e;:ioiigIi, w.:i re^lEce the co;tDr^::t a3erGtc:r by t;.e mo^^^i -.--t'.-ii ■(..■•„-- 'n, . 
J3;::-ie co.3ld be dene in .s^iijHMIJ ^-'12 coU:l;.;lo;i ^>f the susari--^,- ,.■ ■,■.■! .^.••.. . 
ccript rectsn.a.eG can b.: e^^^liy :5reveit.yd (iu mos'.: cn^m) by r-;. tc d:^.^ 

tc. a mo-m v^x-dcal operator i?lie!iryer Mcccsrja-v, 'r,^.. ,,, ,., .,, „, 

b.. irr;.:e part .:>f the d,;m£ i:u:i,,,ctLOM dcf in::,tlon.; , l^ut p-^b^d.:.. rhofl.:: vozi; 
by changing the operator imne^ ani the-i i:i.pear:lng i£:s .^Amf (!r-.rrf rf- .-^. 
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